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The report furnished herewith embraces more than ten 
years of soil testing for mapping purposes. Hajor portions of 
this program were conducted cooperatively with the local office 
of the US Soil Conservation Service--which provided samples and 
which has separate responsibilities for mapping, The supporting 
tests are of engineering significance and impart side benefits 
to a mapping program otherwise dedicated to agricultural and re-
lated uses of land, The mapping system employed by SCS is basi· 
cally pedological--overlaid on air-photos. By superpositioning 
engineering descriptions over soil-series map bases or by other 
cross-referencing, field explorations for engineering reconnais-
sance may thus be minimized, In many respects it appears that 
surface-geology maps on quadrangle, topographic bases, as are 
now issuing from a joint USGS~Kentucky Geological Survey program, 
are more amenable to engineering uses than soil-series bases, 
1n areas so mapped, soil~series bases.may serve in a subordinate 
or supporting manner inasmuch as pedological series may sub-
differentiate soils within a geological exposure, Geologic maps 
provide information concerning bedrock conditions and structural 
and stratagraphic· features not usually available from soils· 
surveys reports. 
Prior to 1960, the testing was conducted primarily by 
the Bureau of Public Roads Laboratory in Washington, D.C. 1 while 
other testing and studies were made somewhat independently by 
the Division of Research. By agreement then, the Division of 
Research assumed full responsibility for testing; the data were 
\1/,B, Drake 2 September 30, 1966 
··forwarded to the Bureau for review and thence to SCS, The 
Division of Research has also assisted SCS in the prepaiation 
of descriptive texts. Approximately 31 counties have been or 
are being mapped by SCS, 
On July 1, 1963, the testing was auth0rized for 
federal participation under KYIIPR-64~13, HPS~HPR~l(25), and this 
arrangement continued through IIPS-IIPR-1(26) and II~R-1(1), By 
Circular Memorandum dated October 27, 1965, the Bureau announced 
·its decision to phase out their participation--to be effective 
June 30, 1966, and requiring a final, summary report, Only the 
reporting phase has been continued into HPR-1(2)--under KYHPR-
67-52, The testing program· is· continuing, however, under bilat-
eral arrangements· be·tween the ·SCS· and· the Division of Research, 
A unique feature·.of·the·data·print~outs·'(Appendices II 
and III) is the dual indexing--i.e, by soil-series names and by 
counties using spherical coordinates, 
Updating reports·will follow·as·time·permits, 
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Soils maps, and particularly engineering soil maps, are 
proving to be desirable in the planning and design stages of 
many types of structures and land developments. Engineers 
and community planners, and even administrators, are becoming 
increasingly appreciative of such information during the very 
earliest stages of planning and site selection. Problems 
associated with foundations, drainage, and soil behavior may 
be recognized early through the use of adequate soil maps. 
At present there is no single source of information 
which presents the engineering characteristics of ·the soils 
of Kentucky. When such information is desired, detailed on-
site investigations are made. When such data are not avail-
able for preliminary reconnaissance, explorations are often 
conducted after the site has been selected. Engineering 
soil surveys and maps, if available, can be used to great 
advantage in four major ways by engineers and planners: 
l) To make soil-reconnaissance surveys, 
2) To locate construction material deposits, 
3) To organize and check field surveys, and 
4) To correlate performances with soil type. 
To a pedologist, soil is a natural body of materials 
and organic constituents, differentiated into natural 
horizons--usually unconsolidated--ranging in thickness 
from a mere film to a maximum of somewhat less than 10 feet, 
which differs from the material beneath it--also unconsoli-
dated--in morphology, physical properties and consitution, 
chemical properties and composition, and biological charac-
teristics. This definition follows that of pedologists 
Marbut and Joffe* and limits the soils to the surface or 
near-surface materials which are natural media for the 
growth of plants. 
To the geologist, soil is the relatively thin layer 
of disintegrated rock laying on or near the surface of the 
earth, mixed with the organic matter which is the product 
of decaying vegetation. Thus, soil is the result of the 
residual concentration of the alteration produc·ts of rocks, 
which in turn have been changed by the influences of chemical 
and physical processes and living and dead organisms. It 
is underlain by the subsoil, which is made up of rock frag-
ments and contains little organic matter. 
*Joffe, J. S. Pedology, Pedology Publications, 1949. 
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To the engineer, soil includes everything--gravel, 
sand, silt, clay, badly shattered and soft rock--from the 
earth's surface to solid rock. Thus the engineer engaged 
in the design and construction of structures encounters 
problems which lie within the realms of both of the sciences 
of pedology and geology. The engineer must understand and 
be familiar with the entire soil profile down to and, in 
many cases, even into the bedrock. 
The need for information on soils by the engineer is 
evident. Field and laboratory methods used to gather such 
information are many and varied--and often too expensive 
for use in preliminary reconnaissance surveys. There is, 
therefore, a need for the development and use of short-cut 
methods. When information on soil conditions is desired for 
large areas where detailed studies are not available or 
would be uneconomical to conduct, these conditions can be 
inferred from aerial photographs and pedologic and geologic 
maps and surveys. Much has been done in the past years to 
develop engineering data to supplement the other information 
contained in these sources. 
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PHYSIOGRAPHY AND GEOLOGY 
OF 
KENTUCKY 
Since climate and biological activity may be considered 
essentially uniform over the state of Kentucky, the parent 
material, topography, and age thus become the important factors 
in determining the distinguishing characteristics of a 
Kentucky soil. A knowledge of the physiography and geology 
is therefore an important part of the background necessary 
to make an intelligent classification and interpretation of 
soils in Kentucky. 
GEOLOGY 
The geology of Central Kentucky is largely controlled 
by the Cincinnati Anticline, a broad arch that stretches 
north and south through the central portion of the state, 
reaching a peak in Jessamine County. To the west the strata 
dip into the broad syncline of the Western Coal Field. The 
dips of the strata on the flanks of the Cincinnati Arch are 
quite gentle and can not be detected by the eye. This arching, 
however, has been sufficient to allow erosion to be active, 
exposing on the surface of the dome the oldest formations 
in the state. Proceeding outward from the Jessamine Dome, 
the younger formations are exposed in a concentric 
arrangement. 
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An examination of the physiographic and geologic maps 
(see Figures 1 and 2) shows the concentric arrangement of 
the oldest formations, Ordovician, at the center, with the 
successively younger formations appearing as retreating 
circles of plateaus. The outer circle of Pennsylvanian age 
has been broken into two separate areas, the Eastern and 
Western Coal Fields, by the erosional action along the axis 
of the Cincinnati Arch. 
To the west of the Tennessee River lies an area that 
was not raised above sea level until late geologic time. 
This area, the Jackson Purchase, was at the head of an 
embayment of the Gulf· of Mexico during the Late Cretaceous 
and Tertiary Periods, and received deposits of sand, gravel 
and clay. 
Very little of the state has felt the effects of 
glaciation. A small area along the Ohio River from Oldham 
County to Bracken County has deposits that can be ascribed 
to glacial activity. The deposits are imperfectly con-
solidated loess with pebbles and occasional boulders of 
horthern origin. Glacial outwash deposits are also re-
cognizable from Trimble to Jefferson Counties. 
Where the parent material has not been moved, the 
soils are known as residual. The soils consist primarily 
-5-
Lf Gf; NO OUTLINE GEOLOGIC hO,&.,P 









By A. K. Lebeck 
Figure 2 - Physiographic Diagram of Kentucky. 
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of the insoluble residue of the rock material after the 
soluble materials have been removed by leaching and erosion. 
Residual soils are widely distributed throughout Kentucky 
and were derived from sandstone, shale, and limestone rocks, 
either singly or in various combinations. Where the parent 
material has been removed and redeposited by water, the 
soils are known as alluvial; where the moving and deposition 
has been by wind, as aeolian; and by moving ice sheets, 
glacial. 
Most of the upland soils in Kentucky have been formed 
from residual materials. Bottomland soils, which are ex-
tensive in many parts of the state, were derived from 
alluvial materials. A fine wind-blown material known as 
loess covers a considerable portion of the Jackson Purchase 
area as well as other parts of the state, principally along 
the Ohio River. A small area along the Ohio River from 
Oldham County to Bracken County has been affected by 
glaciation. 
Soils form from the weathering and alteration of 
the underlying bedrock. The mineralogical composi·tion of 
the parent material determines--perhaps as a dominating 
factor--the composition of many soils. The most abundant 
types of bedrock or parent material (at least in Kentucky) 
are sandstones, limestones and shales. 
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Sandstones are composed of quartz grains usually 
cemented with clay-like minerals and (or) carbonates and 
iron oxides" Soils formed from sandstones thus consist 
of quartz sands and clays" Sandstone conglomerates yield 
gravellysoils. The gravel portion of the soil consists 
primarily of frosted quartz and chert (predominately hard 
silica particles) " Shales are richer in clay-like minerals 
and perhaps the most dominant clay mineral in most shales 
is illite. Chloritic mica is frequently present and mont-
morillonite is a common component in many shales of Mesozoic 
or younger age. Kaolinite is a common component of some 
shales but is usually present in minor amounts" Soils 
derived from shales thus tend to be much more plastic than 
sandstone-derived soils. An analysis of many limestones 
have shown illite to be the predominant clay mineral" 
Thus soils derived from limestones and dolomites contain 
illitic clays" Kaolinite is present in small amounts in 
some of the limestone-derived soils and montmorillonite is 
essentially missing from such soils. However, the red soils 
derived from the cherty Mississippian limestones contain 
significant amounts of nontronite, the iron-rich end member 
of the montmorillonite group. 
Many coal beds of the Carboniferous age are underlain 
by a nonbedded carbonaceous clay containing either kaolinite 
or illite or a mixture of the two. 
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During the development of soils from limestones, the 
carbonates are dissolved and leached from the material" 
Often as much as 25 feet of limestone may have to decompose 
in order to yield one foot of soil" In contrast, for 
example, one foot of sandstone might yield a foot of soil" 
Clay-rich shales may even swell and produce more than a 
foot of soil per foot of parent material" 
Sufficient information concerning the relationship 
between the composition of soils and the environmental 
conditions is not available for positive generalizations 
concerning the formation and occurrence of clay minerals 
during the weathering process" However, there is adequate 
data upon which to base some generalizations which appear 
to be reasonably well established" A significant condition 
in the weathering process is the presence of alkalies and 
alkaline earths, particularly potassium and magnesium, in 
the alteration environment and the length of time they 
remain in the environment after their liberation from the 
parent materials" The kind of alkalies or alkaline earths 
is also important since potash lends to the formation of 
illite, magnesium to the formation of montmorillonite, and 
calcium probably to the formation of montmorillonite with 
-9-
an added tendency to block the formation of kaolinite. 
Carbonates tend to retard the disintegration of the primary 
silicates. 
When a parent material containing considerable 
magnesium weathers under conditions which, because of 
poor drainage or low rainfall, permit the magnesium to re-
main in the weathering zone for a considerable period, 
montmorillonite will be the alteration product. If, how-
ever, the magnesium is removed as soon as it is released 
from the parent material by high rainfall and good drainage, 
kaolinite is the weathering product. If leaching of the 
magnesium is moderate, montmorillonite may be an initial 
stage of weathering with kaolinite being a later stage. 
Under extremely long-continued weathering by processes 
removing the magnesium in an acid-leaching environment, 
the clay minerals will ultimately be broken down with the 
aluminum and iron carried downward and silica concentrated 
near the surface. In long-continued weathering environments 
of a neutral or slightly alkaline nature, silica is carried 
away and the iron and aluminum are concentrated at or near 
the surface. 
Where the parent rock contains considerable quantities 
of potassium, as well as magnesium, the alteration products 
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will be illite and montmorillonite where the environmen·tal 
conditions permit the potash and magnesium to remain in 
the weathering zone. If the content of magnesium is low, 
illite will be the only product, and if the content of 
potash is low, montmorillonite will be the only product. 
A rapid removal of the potash and magnesium leads to the 
formation of kaolinite clays. 
PHYSIOGRAPHY 
The topography of Kentucky has been divided into 
six definite regions, each reflecting the character of 
the underlying geologic formations. The six physiographical 
regions of Kentucky are: 1) the Blue Grass, 2) the Knobs, 
3) the Eastern Kentucky Mountains, 4) the Mississippian 
Plateaus, 5) the Western Coal Fields, and 6) ·the Jackson 
Purchase. 
The Inner Blue Grass region, or Lexington Plain, 
includes most of Fayette, Scott, Woodford, Jessamine, and 
Mercer Counties. This is a lowland with a gently rolling 
terrain. Rivers in this area have entrenched themselves 
to depths of 400 and 500 feet. Since many of the constituents 
of limestones are soluble, solution channels, as well as 
caves and sinkholes, are common; and much of the drainage 
is through these. 
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The level uplands have developed deep residual soils 
derived from limestone. Physical tests show that such 
soils are relatively plastic; yet these are well drained 
internally because the bedrock allows the water to escape 
through cracks, joints and solution channels and because 
the soils develop a fragmentary structure. However, when 
the natural soil struc,ture is destroyed in earthwork operations 
for engineering purposes, the soils become plastic and react 
in much the same way as other clay-like materials. 
The area encircling the Lexington Plain is known as 
the Outer Blue Grass, including the Eden Hill Country. The 
comparatively impervious and easily eroded shale has produced 
a rough, hilly terrain (see Figure 3). The soils of the 
Eden Hills have been formed by the decomposition of lime-
stones and shales. The valleys are narrow and winding, 
entered by numerous streams which require many culverts 
and bridges. The soil is highly plastic and provides poor 
pavement support at normal moisture contents, while cut 
slopes frequently produce landslides and are a major 
engineering problem. 
Proceeding outward fro~ the Jessamine Dome, the soils 
of the Outer Blue Grass become more similar to those of the 
Inner Blue Grass. The upper horizons are more suited as 
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Figure 3 - Topography of the Eden Hill Country. 
Figure 4 - The .Gently Rolling Terrain of the Outer 
Blue Grass~, In the background are the 
con~Cal knobs that encircle the Blue Grass 
Region. 
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subgrade rna terial than the Eden Shales, although the 
parent material is very similar to that of the Eden. It is 
fortunate that the gently rolling nature of the terrain 
(see Figure 4) requires lighter cuts, so that little of the 
undesirable clay finds its way into the subgrade. 
Surrounding the Blue Grass limestone country is a 
narrow belt of land known as the Knobs area, characterized 
by the conical knobs (see Figure 4) that are the erosional 
remnants of former uplands to the south and west. This is 
a narrow shale area with the Mississippian Plateaus to 
its west and wouth, and the Cumberland Plateau of the Eastern 
Mountain area to the east. It is a region of rough topography 
but with the major stream beds flat and wide. 
The Mississippian Plateaus form a broad belt to the 
west and south of the Blue Grass, encircling the Western 
Coal Field. This belt is a rolling upland plain formed 
from limestone, with small local relief (see Figure 5). 
Except for the larger rivers, the drainage is underground. 
The gently rolling topography and lack of surface drainage 
favor the development of thick, residual soils, similar to 
those of the Blue Grass area. These soils are usually good 
in highway construction. In deep cuts, however, a great 
deal of plastic, unstable clay is f.requently encountered. 
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Figure 5 - The Gently Ro~ling Terrain of the 
Mississippian PlateausG The Potts-
ville Escarpment rises in the back-
ground to the Cumberland Plateau of 
Eastern Kentucky~ 
Figure 6 - The Rugged Terrain of the Eastern Coal 
Field. The photograph shows the deep 
cuts and high fills required in highway 
construction a 
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Many of these soils are red in color and have developed 
from the cherty Mississippian limestones. They contain 
large amounts of nontroni te, an iron-rich mon·tmorilloni te 
clay. 
The region centered around Madisonville is the Western 
Coal Field, a topographic as well as a structural basin. 
The country is a dissected plateau with rolling hills and 
moderately wide valleys. An outstanding feature of this 
region, as well as of the Jackson Purchase, is the broad 
alluvial bottoms of the larger rivers. The soils of this 
area, formed by the weathering of sandstones and shales, 
are similar to those of the Eastern Coal Field. 
The Eastern Coal Field, a region characterized by a 
rough topography with narrow ridges and deep, narrow valleys, 
includes all of the state east of the Pottsville Escarpment. 
Flat lands are at a minimum; but locally, in areas of 
shale outcrop, numerous bottomlands have developed. Massive 
sandstones have given rise to local upland flats. 
The soils derived from these sandstones and shales 
~' 
are usually quite good subgrade material.· Because of the 
rugged terrain, the deep cuts and high fills required in 
highway construction consist predominantly of sandstones 
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and shales (see Figure 6). The bedrock in this area thus 
becomes of great engineering significance. 
The Jackson Purchase, an undulating plain with very 
little local relief, lies in the Gulf Embayment, a coastal 
plain region. The area has been covered and the soils are 
greatly influenced by the wind-blown loess, which overlays 
all older materials" Floodplains of large extent have formed 
along the Mississippi, Ohio and Tennessee Rivers. 
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ENGINEERING SOIL PROFILE DATA 
There are two general approaches to making engineering 
soil surveys and (or) maps. Both approaches have been used 
extensively by various agencies throughout the United 
States. One approach, and the only recourse in cases where 
no prior information is available, is to prepare engineering 
maps from actual field explorations. Pedological and 
geologic maps are sometimes used as a guide in selecting 
areas for detailed exploration. Generally, in this approach 
only "origin-texture" maps are prepared wherein each origin-
texture classification gives some indication of the 
engineering characteristics of the soil. A second approach 
to obtaining engineering soil maps is to utilize the 
pedological maps and discriptions and to add the necessary 
engineering data. This approach has an advantage in that 
the mapping work has already been done. All that is needed 
is to obtain samples from the various soils and perform 
engineering tests. 
Many areas have been mapped by pedologists and many 
more are in the process of being mapped (see Figure 7) 
In this mapping, the pedologists have made use of the 
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Figure 7 - Status of Soil Surveys in Kentucky. 
differentiating characteristics and arrangement, developing 
from the same kind of parent material, and differing only 
in the texture of the top horizon. There are 204 soil 
series presently recognized and used in Kentucky. Appendix 
I to this report gives a list of those approved soil series 
used in Kentucky. The principal soil units used by pedologists 
in mapping is an even more refined one, the soil ~- This 
unit is similar to the soil series, except that within a 
soil type the texture of the top horizon does not vary signifi-
cantly. 
An engineering appraisal of the same soil profiles 
would,however, minimize such factors as color and chemical 
composition, thus allowing a regrouping into less refined 
classes for engineering purposes. Investigations in 
Indiana* indicate the advisability of combining as many 
as 15 or 20 soils into one group for engineering purposes. 
In 1955, the Research Division of the Kentucky Depart-
ment of Highways began a program of adapting the existing 
U.S. Department of Agriculture soil maps for engineering 
*Belcher, D. J.; Gregg, L. E.; Woods, K. B. '"The Formation, 
Distribution and Engineering Characteristics of Soils:" 
Highway Research Bulletin No. 10, Engineering Experiment 
Station, Purdue University, January, 1943. 
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purposes by adding engineering data to the pedological 
soil series classifications. An outgrowth of this work 
has been the preparation of three departmental reports. 
The first* was made in August, 1957, and contained a 
summary of basic information on soils and their clas-
sification as well as specific engineering data pertaining 
to the pedologically mapped soils in Fayette County. 
The second report"* contained similar types of engineer-
ing data for Mercer County soils. The third report.*** 
prepared in 1962 contained all available engineering 
data for soils series mapped in Kentucky. 
From 1955 to the present, additional soil profile 
data have been obtained by the Research Division during 
the performance of its regularly assigned projects. 
Since 1958 the Division has also obtained engineering 
soils data from numerous samples submitted by the Soil 
Conservation Service of the U.S. Department of Agriculture. 
These samples were obtained by SCS personnel and submit.ted 
*Deen, R. C. "A Method of Developing Engineering Soil 
Surveys for Kentucky,'' August, 1957. 
**Deen, R. c. "An Engineering Soil Survey of Mercer County, 
Kentucky~' July, 1958. 
***Deen, R. c. "Engineering Properties for Soil Series 
Mapped in Kentucky," March, 1962. 
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to the Research Division for testing as a part of a co-
operative soil mapping program undertaken by the SCS, 
the Bureau of Public Roads, and the Kentucky Department 
of Highways. Beginning in July, 1963, this activity was 
financed in cooperation with the Bureau of Public Roads 
with HPR funds. 
As a result of many years work, soil profile data 
have accumulated in the files of the Research Division. 
This information can be of value to various design 
engineers and others within and without the Department 
if it were properly indexed and readily available. Ac-
cordingly, a continuing effort has been made to assemble 
this data and to tabulate them by soil series. Soil 
profile data currently available in the Research Division 
are contained in punched card form. This makes for easy 
retrieval and up dating of tabulations. Appendices II 
and III of this report contain a summary of all of the 
soil profile data currently available in the Research 
Division files. 
Plans have been made to continue to cooperate with 
the Soil Conservation Service in providing engineering 
data for soil series sampled by SCS personnel. Additional 
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assistance will be offered in the preparation of the 
engineering chapters in the soil survey reports. 
The Soil Conservation Service, in connection with 
its watershed and reservoir development program, has 
assembled in Kentucky a significant amount of soil pro-
file data with engineering test values known. Arrange-
ments are being made to place this information on punch 
cards so that it may be easily included in tabulations of 
soil profile data such as contained in the appendices to 
this report. 
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APPROVED SOIL SERIES OF KENTUCKY AND 
ESTIMATED ACREAGE 
July, 1966 
Adler 5000 *Chavles 
Allegheny 75000 Chilo 
Allen 3500 Christian 
Alligator 3500 Cincinnati 
Armagh 200 Clarksville 
Armour 20000 Clermont 
Ashton 75000 Clymer 
Ashwood 25000 Colbert 
Atkins 30000 Collins 
Avonburg 1000 Colyer 
Commerce 
Barbourville 65000 Corydon 
Bartle 5000 Co taco 
Baxter 700000 Crevasse 
Beasley 140000 Crider 
Beason 1000 Cruze 
Bedford 60000 Cuba 
Belknap 150000 Culleoka 
Berks 390000 Cumberland 
Beulah 600 Cynthiana 
Bibb 500 
*Bigbone 300 Dekalb 
Birds 6000 Dekoven 
Blago 500 Dewey 
Bodine 112000 Dexter 
Bonnie 100000 Dickson 
Bosket 500 Done rail 
Bowdre 200 Dowell ton 
Brandon 300000 Dunning 
Brashear 85000 
Brassfield 60000 Eden 
Braxton 5000 Egam 
Bruno 80000 Elk 
Burgin 500 Elkins 
Ennis 
Calloway 175000 Etowah 
Canneyville 300000 
Capshaw 500 Fairmount 
Capt ina 102000 Falaya 
Cavode 2000 Faywood 







































Forestdale 1300 Mantachie 700 
Fredonia 30000 Markland 17000 
Freeland 800 Maury 300000 
McAfee 130000 
Garmon 505000 McGary 17000 
Genesee 1000 .Melvin 40000 
Gilpin 1340000 Memphis 190000 
Gin at 80000 Mercer 42000 
Grenada 585000 Monongahela 25000 
Guin 4000 Montgomery 2000 
Guthrie 15000 Moorefield 15000 
Morganfield 1000 
Hagerstown 15000 Mount.view 165000 
Hamblen 10QOO Mullins 3500 
Haymond 10000 Murrill 35000 
He itt 80000 Muse 85000 
Henry 16000 Muskingum 115000 
Henshaw 25000 
Hollywood 500 Needmore 40000 
Humphreys 30000 Negley 1500 
Hunington 85000 Newa.rk 150000 
Huntsville 5000 Nicholson 73000 
Nolichucky 5000 
Iola 6000 




*Kenton 2000 Pearman 20000 
Kings 300 Pekin 50000 
Pembroke 200000 
Lakin 30000 Petrolia 50000 
Lanton 2000 Philo 40000 
Lawrence 28000 Pope 60000 
Lax 200000 *Poplar 15000 
Lexington 40000 Providence 20000 
Lickdale 3500 Purdy 23000 
*Licking 1500 
Lindside 100000 Ramsey 1140000 
Linker 7500 Rarden 15000 
Litz 85000 *Reelfoot 1200 
Loradale 105000 *Renox 3500 
Loring 510000 Robertsville 30000 
Loudon 8000 Robinsonville 11000 
Lowell 485000 Rockcastle 3.50000 
Roellen 2000 Whitley 19000 
Ross 2000 Wolfteve.r 10000 
Rossmoyne 3000 Wool per 20000 
Russellville 190000 Wynoose 1700 
Ruston 65000 
Zanesville 365000 
Saffell 3000 Zipp 5500 
Salvisa 170000 Zoar 2600 
San go 90000 23,474,000 
Sciotoville 125000 
Sees 8000 
Sharkey 10000 River banks 40000 
Sharon 50600 Strip mines 160000 
Shelbyville 125000 Rock land 315000 
Shelocta 1608000 Gullied land 65000 
Shrouts 35000 Made land 75000 
Staser 8000 Rock outcrop 36000 
Stendal 140000 Water 1120547 
Swaim 3000 Urban 175000 
Miscellaneoqs 51773 
Taft 60000 
Talbott 100000 TOTAL AREA 
Tarklin 65000 OF KENTUCKY 25,512,320 
Tate 1250000 


























































DROPPED OR INACTIVE 




Vicksburg and Ochlockonee, local alluvium phase 
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Lakin 
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Waverly and Bibb 
Clarksville 
Tarklin 












Adler, some Wakeland 
Dewey, Allen, Wellston, others 
Whitley 
*Roellen, overwash phase 
Collins and Iuka 
Falaya and Mantachie 
Wakeland 
Tate 

















































Dark surface phases of Tilsit and/or Johnsburg 
Tarklin 
Calloway 
Newark or Lindside, some overwash phases of 





Baxter, acid shale variant 
Loring and Grenada 




Birds of Wakeland 
Chavies 
Christian 
Vicksburg and Ochlockonee 
Not found 

















Baxter, Christian, Talbott 
Garmon 
Cotaco 
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